Stock markets and betting markets co-exist for professional soccer clubs listed on the London Stock Exchange. For each firm, two pieces of information are released to the stock market on a weekly basis from August to June: experts' expectations about game outcomes through the betting odds, and the game outcomes. Stock markets process the news about games results fast. By contrast, there is no evidence of abnormal returns on the trading days following release of betting information. Moreover, due to the absence of a market reaction to betting odds and the fact that these odds are very good predictors of game outcomes, these odds contain unpriced information and can be used to predict short-run stock returns. Our findings are consistent with theories of under-reaction to public information and the impact of the level of salience of information on the speed at which financial markets process information. 
Introduction
Particular to the UK's corporate landscape is that betting markets and stock markets co-exist for a number of firms: 16 English and 3 Scottish professional soccer clubs are listed on the London Stock Exchange (LSE). For each club, two pieces of information are released on a weekly basis from August to June: the bookmakers' beliefs about the game outcomes through the odds they publish 1 , and the game results. The betting system used is a fixed-odds procedure: the odds are posted several days prior to the game and are not altered in response to betting before the event.
Both these types of news provide new information about the performance of the teams/firms: the first type in terms of experts' expectations and the second one in terms of realizations. As a consequence, one would expect that investors track both types of information because they provide useful news about the firms' financial performance.
There is a clear and direct relation between the financial performance as measured by the stock returns, and the achievements on the field for the following reasons. First, the proceeds from the national TV deals are redistributed to the teams according to a performance-based scheme, i.e., the end of season ranking (see Falconieri et al. (2004) and Palomino and Sakovics (2004) for details). Second, if a team ends the season ranked among the first four of the top league (the Premier League in England), it has the right to participate to the lucrative European competition (the UEFA Champions' League) during the following season. 2 For teams playing in the First Division (the championship below the Premier League), promotion to the Premier League also brings about a significant increase in income from television rights. 3 Third, field performance has an impact of ticket sales, merchandising and sponsorship revenues.
The objective of this paper is to analyse the market reactions to betting odds and to game results. These two types of news differ in three crucial ways. First, betting odds represent opinions about the probability distribution over the game outcomes. As a consequence, we expect the market reaction to game results to be stronger than the one following the release of betting odds. Second, betting odds offer short-lived information.
1 See Pope and Peel (1990) for a theoretical model of this system, and Kuypers (2000) and Goddard and Asimakopoulos (2004) for empirical studies. Sauer (1998) Falconieri et al. (2004) provide more data on television revenues in European soccer. 3 The sport leagues in Europe operate according to a system of promotion and relegation. Teams ending at the top of their league are promoted to the league ranked immediately above, while teams ending at the bottom are relegated to the league ranking immediately below.
After two trading days, the game outcome is known and the odds' information value has evaporated. As a consequence, if betting odds do contain valuable information, markets must be fast in processing this information. Third, these two types of information also differ in their level of salience. Betting odds are publicly available but are only posted on bookmakers' websites and in 'betting shops'. In contrast, game results are virtually omnipresent: they are extensively discussed in all daily newspapers, on the television news, and in a variety of sports shows on prime time. Therefore, the incorporation of information into the share prices is expected to occur faster in the case of game results.
Our findings are the following. The market processes good news about game results very fast. We observe a positive abnormal return over the first trading day subsequent to the games, but no abnormal return over the second day. Bad news is processed more slowly as we observe a negative abnormal return on both the first and second trading days after a game. In contrast, we cannot find any evidence of a market reaction following the release of betting odds by the bookmakers. These findings are consistent with our assumption of stronger and faster market reaction in the case of game results relative to betting odds. In addition, given that we also find that betting odds are very good predictors of the game outcomes and that there is no market reaction to betting odds, the odds can be used to predict short-run share price returns. Hence, conditional on the reaction to game outcomes, our results suggest that investors under-react to betting odds. As explained by Barberis, Shleifer and Vishny (1998) , there is underreaction if 'current good news has power in predicting positive returns in the future'. In this respect, our findings are consistent with the hypothesis of conservatism (Barberis et al. (1998) ) or overconfidence in private information (Daniel, Hirshleifer and Subrahmanyam (1998) ) 4 : when observing betting odds investors do not update their beliefs in a Bayesian way. They seem to put too much weight on their priors. In sum, our results suggest that stock markets process information about realized performances efficiently but disregard some information about future performance.
Our findings are also consistent with the hypothesis that investors' reaction to public news depends on their relative salience: the higher the level of salience, the faster the public information is processed by investors. Information that does not receive large media coverage is incorporated only gradually into the share prices (Klibanoff, Lamont and Wizman (1998)) 4 Another unified theory of over-and underreaction in security markets has been developed by Hong and Stein (1999) . Underreaction is based on a gradual release of private information.
Our study differs from previous analyses of the reaction to public news events because we consider a different type of news and a different time horizon. 5 First, the news releases analysed in previous studies are not released with high frequency. For example, earnings releases occur at best on a quarterly basis, mostly even less frequently. By contrast, we study the reaction to news released at high frequency, i.e., on a weekly basis.
Second, one type of news (the betting odds) in our study is short-lived. Most recent studies on over-or underreactions to news use time horizons of 6 months to 5 years. After two trading days, our betting odds do not contain further information as the game outcomes are known. One could argue that studying the market reaction to betting odds is somehow equivalent to studying the share price reaction to analyst forecasts. However, we believe that this is different for the following reasons. Bookmakers are not subject to the biases documented about analysts: systematic optimism (Easterbrook and Nutt (1999) ) and conflict of interests for analysts working for brokerage firms (Michaely and Womack (1999) ). Furthermore, analysts have incentives to herd (see, e.g., Trueman (1994 ), Welch (2000 and Hong, Kubik and Solomon (2000) , Clement and Tse (2004) ).
Our paper is also related to the studies by Renneboog and Van Brabant (2000) and Brown and Hartzell (2001) who study the stock price reactions to game outcomes for listed sport clubs. The former study investigates whether share prices of soccer clubs listed on the London Stock Exchange are influenced by the soccer teams' weekly sporty performances.
They find a positive abnormal return following wins on the first post-game day, and negative abnormal returns following losses and draws. The abnormal returns for promotion and relegation games are also significantly higher than those of the games played earlier in the season. Brown and Hartzell (2001) study the impact of NBA game results on equity prices of Boston Celtics Limited Partnership. They find that (i) the results of the Celtics' basketball games significantly affect partnership share returns, trading volume, and volatility; (ii) investors respond asymmetrically to wins and losses, and (iii) playoff games have a larger impact on returns than regular-season games.
The organisation of this paper is as follows. Section I discusses the dataset and Section II focuses on methodology. Section III presents the results while Section IV shows some the tests. Finally, Section V concludes. 
I. Data description

II. Methodology
A. From betting odds to expectations about game outcomes.
To derive a measure of the predictive power of the betting odds, we proceed as follows. Let w, d and l denote a win, draw and loss, respectively; and let x ij (j=w, d, l) denote the betting odds for a bet on game outcome j for team i. That is, for one unit of money bet, x ij units of money are awarded to the bettor if outcome j is realized for team i.
Hence, x ij -1 represents a measure of the bookmaker' s belief about the probability of outcome j for team i. The normalized probabilities to win and to lose (ProbWin and ProbLoss) reflect bookmaker' s beliefs. These measures are equivalent to the risk-neutral probabilities in the asset pricing literature.
(1)
8 As the largest and dominant betting bookmaker in the UK, Ladbrokes had turnover of GBP 3.81 billion in 2002. 9 Expectedly, the results presented throughout the paper would be stronger if this exclusion rule were not implemented.
The denominator in (1) and (2) is known as the over-roundness and determines the gross margin of the bookmakers. It is always higher than 1 such that the bookmakers are expected to realize a profit while incurring minimal risk. Thus, the gamblers have a negative expected return. In our sample, over-roundness has a mean of 1.122 and a standard deviation of 0.005, which signifies that bookmakers will realise a return of 12.2%
of the invested (betted) amounts.
We also use a second measure to capture the experts' expectations of the game outcome and their impact on stock returns: the probability difference (ProbDiff) of winning and losing games. Thus, game uncertainty is reflected by:
Note that we indirectly include in probability of a draw (which is captured by both ProbWin i and ProbLoss i ). As will be shown later, stock prices react strongly to wins and losses but do not react significantly to draws. The larger ProbDiff, the more a win is expected relative to a loss. As ProbDiff decreases and approaches 0, the outcome becomes more uncertain. When ProbDiff is negative, a loss is more likely to occur a win.
In order to group the games by type of expectations, four dummy variables are constructed by utilizing the above two measures of bookmaker's expectations: ProbWin These cut-offs are arbitrary and have been chosen so as to have a sufficient number of observations in each sub-sample. Our results remain qualitatively similar when varying the cut-offs points.
B. Abnormal return computation
Denoting P i,t the closing price of stock i on day t, and Div i,(t-1,t) the dividends paid on stock i over the period (t-1,t), the return of this stock on day t is defined as
The alternative way of calculating raw returns, r
i,t = ln (P i, + Div i,(t-1,t) / P i,t-1 ), does not
influence the results of this paper. To compute the stocks' abnormal returns, we regress daily returns of each soccer club on the FTSE All Small index, over the full sample period (i.e., Jan. 1, 1999 to Dec. 31, 2002) 10 . We opt for this index to control for the size effect on stock returns.
11
As some soccer clubs may suffer from non-synchronous trading, we add three leads and three lags of market returns into the market model (See Dimson (1979) ). Thus, the market model we consider is
where r mτ is the return of FTSE All Small index on day τ. Denoting OLS estimates of α i and β iτ as a i and b iτ , respectively, we construct the abnormal return of club i on day t (AR it ) as follows 12 :
10 Since the events of soccer games take place every week in a season, we cannot use pre-event data as estimation window. Using the full sample period as estimation window, our approach is similar to Brown and Hartzell (2000) . Here, abnormal returns are the part of returns that cannot be explained by the covariance between stock returns and market returns. 11 The results in this paper do no depend upon the choice of the market index. Using the FT All Share index yields similar results. 12 We also corrected the systematic risk for regression to the mean, but this does not influence the results.
P i,t -P i,t-1 + Div i,(t-1,t) r i,t = P i,t-1
Given that there are some periods during the year without weekend games (summer and winter stops), we use two ways to account for event clustering. First, we test the AR significance by the Wilcoxon signed-rank test, which is distribution-free and robust to event clustering. Second, when conducting t-tests, we also control for event clustering by using the standard errors of average abnormal returns for each calendar day (see, e.g. Brown and Warner (1980: 233) ).
Given that games are played during the weekend and betting odds are posted on Wednesday evening after the market closes or on Thursday morning, our event window spans a period from Thursday (prior to the game) to Tuesday (subsequent to the game). We take the weekend as the event date and refer to Thursday, Friday, Monday and Tuesday as day -2, -1, 1, and 2, respectively. Therefore, the abnormal return on day -2 (AR(-2)) is the abnormal return between Wednesday's closing time and Thursday's closing time as expressed by Equation (6). Similarly, we computed the abnormal returns AR(z) with z = -1, 1, 2. The cumulative abnormal return between days z and z',
III. Results
Our approach to studying the information content of betting odds is structured as follows. First, we examine the price reaction to game outcomes. Second, we investigate the predictive power of betting odds with regard to game outcomes. Finally, we study the price reaction to betting odds.
A. Market efficiency I: Stock price reactions to game results
Panel A of Table III Panel A exhibits the abnormal returns over the two days following the soccer matches which are categorized by the game outcomes (wins, draws and losses) for the entire sample. We observe that the stock prices are sensitive to the information resulting from the game results. A win triggers a positive abnormal return of 53 basis points on day 1 (statistically significant at the 1% level), whereas a loss is followed by a significantly negative return of 57 basis points over the two days following the game. The mean abnormal return subsequent to a draw is negative but not statistically significant. In a three-day event window (not shown), market reactions to game results are even stronger. The CAR(1,3) are 88.26 basis points after a victory, and -100.81 basis points after a defeat, both significant at the 0.1% level. The CAR(1,3) after a draw is -32.54 basis points but not significant. These findings confirm that a win (loss) provides investors with good (bad) news about future cash flows of these listed firms.
A related interesting finding is that the market seems to be faster at processing good news than bad news. Market reactions to a win are concentrated on the first postgame trading day, while price reactions to a loss are realized in both days 1 and 2.
[Insert Table III about here]
We also show that the market reactions to a victory and a defeat are similar in magnitude (Panel A of Table III) . Over a two-day window, the difference between reactions (in absolute value) to a win and a loss is insignificant (not reported in the table).
This is different from the results obtained in Brown and Hartzell (2001) and Renneboog and Van Brabant (2000) who find that the market reaction to a defeat is stronger than to a victory.
The end-of-season matches may be different in nature from the matches earlier in the season. The reason is that the financial consequences of a victory, a draw or a defeat are more important for teams fighting for promotion to a higher league or for the right to participate in the European championships, or to avoid relegation, as the end of the season draws near. To address this issue, we split our sample in sub-samples. We consider games played in March or earlier in the season, and those played in April or later. The results are presented in Panels B and C or Table III . We find that the results for the August-March sub-sample are similar to those obtained for the entire season (panel A). This implies that the significant market reaction to wins and to losses are not due to large abnormal returns triggered by games played late in the season. Panel C shows that results for the April-June sub-sample are not dissimilar but are somewhat less significant, which may be due to a smaller number of observations.
In a further subsample analysis, we split the April-June sub-sample into four categories based on the teams' end-of-season rankings. The reason is that the financial consequences of the final rankings may differ substantially from category to category, which may be reflected in the share price reactions. Taken together, Tables III, IV and V confirm that the market react fast to the positive news of a victory as the information is incorporated in the share prices on the first trading day subsequent to the game. The market reaction to a defeat needs 2 days to trickle into the share prices.
B. Can betting odds predict game results?
We also examine whether or not the public information released by specialists 
The models with GoalDiff as the dependent variable are estimated using an ordered probit model (where the constant terms are normalized to zero). Those with Win or Loss as dependent variables are estimated with binary probit models.
[Insert Table VI about here] Both panels A and B of Table VI show that there is a very strong relation between the game results and the betting odds. The clubs with a high (ex ante) probability to win (ProbWin), a high probability difference (ProbDiff) and the teams which are strong expected to win (SEW), do indeed win their games (models 1, 2, 4 and 5) and are able to avoid defeats (models 4 and 6). Likewise, the teams of which the betting odds strongly predict a defeat (SEL) are indeed frequently defeated (as reflected by the positively coefficients in models 4 and 6) and rarely win (as indicated by the negative coefficients in models 1, 2, 4 and 5). It should be noted that all these results are highly statistically significant within the 0.1% level. When we calculate the 'weakly expected to lose' variable (WEL [b] ) using the somewhat more refined method of probability differences, we find that teams that are weakly expected lose, do indeed incur more defeats and realise fewer victories (Panel B). Still, the parameter coefficients as well as the statistical significance is lower than for the cases which are strongly predicting victories or defeats. Thus, a higher degree of uncertainty in the betting odds does indeed reflect the higher uncertainty on the field.
To conclude, we can state that betting odds are very good predictors of game outcomes. Our results are consistent with the existing literature on betting market efficiency (see Sauer (1998) for a review).
C. Market efficiency II: Stock price reactions to the release of betting odds
Given that (i) stock prices react strongly to game results and (ii) betting odds are good predictors of these results, one would expect that stock prices react to the announcement of betting odds. If markets are efficient, the above should be fulfilled according to Bayes' rule. Table VII exhibits the mean (cumulative) abnormal returns on the two days prior to the game (Thursday and Friday). Somewhat surprisingly, we find neither an economic nor statistically significant price reaction to the posting of betting odds.
We test the market reaction further by regressing CAR(-2,-1) on the predictions from the betting odds (SEW, WEL, SEL) and on our standard control variables, and exhibit the results in Table VIII . We observe that none of the estimated coefficients of these expectation dummies is significantly different from zero. This result is consistent with our earlier finding that investors do not react to betting odds to update their beliefs. Again, in the light of the fact that when bookmakers make strong predictions in their betting odds the game results are accurately forecast, it is surprising that the market seems to ignore this information.
[Insert Tables VII and VIII about here] There are two mutually exclusive explanations for this result. The first explanation is that betting odds do not contain any new information that has not been incorporated into prices. The second explanation is that investors underreact to information conveyed by the betting odds. To find out which of the two explanations prevails, we investigate whether or not betting odds have predictive power for future stock returns. If the odds do predict shortrun returns, it follows that the market underreacts to the information in the odds. Indeed, as explained by Barberis, Shleifer and Vishny (1998) , there is underreaction if 'current good news has power in predicting positive returns in the future'. Formally, to test the predictive power of odds for stock returns, we compute the average AR(1), AR(2), and CAR (1,2) conditional on the strength of the bookmakers' prediction as reflected in the betting odds (SEL, WEL, WEW, SEW). The results of Table IX show -using either specification (based on the probability to win and on the probability difference) -that if teams are strongly expected to win the abnormal returns AR(1) (and CAR(1, 2) ) are significantly positive. This implies that if the betting odds point out that some teams have a very high probability to win their game, the purchase of an equity stake in these listed soccer firms will lead to abnormal returns of almost 29 basis points.
[Insert Tables IX and X about here] To test this relation between the prediction of the game results by the betting odds and the market price reaction subsequent to the game, we run the following OLS regressions, whereby the control variables are defined above: Hence, we conclude that the lack of market reaction to betting odds is driven by underreaction to information about future performance.
Taken together, the results of Sections III.A and III.C show that the market reaction to public information strongly depends on the type of news released. There are two possible explanations for this phenomenon. The first explanation is overconfidence in private information (see, e.g., Daniel, Hirshleifer and Subrahmanyam (1998) Klibanoff, Lamont and Wizman (1998) .
IV. Robustness of the findings A. Transaction costs
We also examine whether the difference in price reactions to betting odds and game outcomes is due to transaction costs. We do not believe that this is the case for the following reasons. First, the expected CAR(1,2) following a strong expectation to win by the bookmaker (under both specifications a and b), and the realized CAR(1,2) after a win are not statistically different. This implies that the absence of an investment decision based on betting odds is not due to transaction costs. Second, the results are not induced by (lack of) trading activity. For the stocks in our sample, trading volumes on Friday and Thursday are, respectively, 25% and 16% larger than on Monday. Conversely, trading volumes on Tuesday and Wednesday are respectively, 2% and 18% smaller than on Monday. Note that the differences are not statistically significant. This rejects the lack of liquidity as a possible explanation for the difference in market reaction to betting odds and to game results.
B. Construction of the prediction variables from betting odds
We also investigate whether our results depend on the way we construct the prediction variables SEW, SEL, WEW, and WEL. We find that this is not the case. 
C. Team media coverage
We also verify that our results are not driven by a few teams that benefit from large media coverage. First, we exclude Manchester United, the most famous (and valuable) soccer team in the UK. Our results remain unchanged. Second, in all regressions, we control for team-specific effects by using team dummies. Third, we divide the teams into two groups based on media coverage. The first group contains eight teams that are more intensely followed by the media: Aston Villa, Chelsea Village, Celtic, Leeds United, Manchester United, Newcastle United, Sunderland and Tottenham Hotspur. The second group comprises the other eight teams. The categorization of the teams in to the two groups with high versus low media coverage is performed using the Factiva database. Factiva, a Dow Jones & Reuters company, is an online information provider that provides access to nearly 9,000 news sources, including local, national and international newspapers, leading business magazines, trade publications, and newswires. To examine the media coverage of the listed soccer clubs, we used club names as key words and searched in news headlines in Factiva.com. We restrict news language to English, and exclude republishing news and recurring pricing and market news. We conclude that the market reaction to betting odds and games results are not significantly different for the two groups of soccer teams. Fourth, media attention may go up near the end of the season when the competition become more exciting. We control for this by using a PostMarch dummy in all regressions. Our results remain unchanged when using post-February or post-April games as end-of-season games.
V. Conclusion
In this paper we have studied the stock price reactions of listed soccer clubs to two types of public information: betting odds which incorporate information about the expected future performance, and game results which capture information about the realized performance. This study differs from previous papers on the stock price reaction to public news in the type of news released. First, the two types of news we consider are correlated in the sense that betting odds comprise a probability distribution over possible game outcomes. Second, these news releases occur at a relatively high frequency compared to the news considered in other studies. Third, betting odds are short-lived information since game outcomes are known shortly (two trading days) after odds are posted.
We have found that the markets are very fast in processing good news about game outcomes (victories) and somewhat slower in incorporating bad news (defeats) in the share prices. The market reactions are strongly statistically significant. In contrast, we do not find significant abnormal returns on trading days following the release of odds by bookmakers. This is surprising as the betting odds are excellent predictors of the game outcomes.
Interestingly, due to the absence of a market reaction to the disclosure of betting odds, these odds can be used to predict short-run market returns. This suggests that while markets efficiently process information about the realized performance, they underreact to information comprising expectations. Our findings about the underreaction to betting odds are consistent with conservatism of or overconfidence by investors. Upon receiving public information, they do not seem to update their beliefs in a Bayesian way: they put too much weight on their priors and too less weight on the information that is just released. Our results are also congruent with the salience theory relating speed of information processing with media coverage since information about game results is disclosed on a much larger scale than betting odds. 
Table III Market reactions to game results
This table presents the average (cumulative) abnormal returns ((C)ARs) in basis points subsequent to the soccer games. Panel B and Panel C show the (C)ARs for the sub-samples of the August-March games and the April-June ones, respectively. The p-values (in parentheses) of the t-test and the Wilcoxon signed-rank test are presented in the first and second rows following the ARs, respectively.
N
Reaction to games AR (1) AR (2) 
Table VI Quality of odds
This table presents the estimation results of regressions testing the predictive power of betting odds. Win (Loss) is a dummy equal to one if the team wins (loses) and zero otherwise. GoalDiff is the difference between the number of goals scored and those conceded in a game. The probabilities to win and to lose (in %) are represented by ProbWin and ProbLoss. The probability difference of winning and losing games is captured by ProbDiff. We define 4 dummy variables which indicate whether a team is strongly expected to win (SEW), weakly expected to win (WEW), weakly expected to lose (WEL) or strongly expected to lose (SEL). Depending on which underlying probability measure is used, we label the above variables by [a] (when ProbWin is used) and by [b] (when ProbDiff. is used). PostMarch is equal to one if a game is played in April, May, or June, and zero otherwise; AIM is equal to one if the club is listed on the AIM and zero otherwise; Home is equal to one if the game is a home game and zero in case of an away game; Cup is equal to one if the game is a national cup game and zero otherwise. Ordered probit is used when the dependent variable is GoalDiff, and probit regressions are used with Win and Loss as dependent variables. 
Table VIII Market reactions to odds: regression results
This table presents the OLS regression results explaining the cumulative abnormal returns (CARs) after the betting odds are posted. The dependent variables are CAR(-2,-1). We define 4 dummy variables which indicate whether a team is strongly expected to win (SEW), weakly expected to win (WEW), weakly expected to lose (WEL) or strongly expected to lose (SEL). Depending on which underlying probability measure is used to define the above categorization, we label the above variables by [a] (when ProbWin is used) and by [b] (when ProbDiff. is used). PostMarch is equal to one if a game is played in April, May, or June, and zero otherwise; AIM is equal to one if the club is listed on the AIM and zero otherwise; Home is equal to one if the game is a home game and zero in case of an away game; Cup is equal to one if the game is a national cup game and zero otherwise. 
Table IX Predictability of betting odds
This table presents the average (cumulative) abnormal returns ((C)ARs) in basis points subsequent to the soccer games, categorized on the basis of the betting odds. We define 4 dummy variables which indicate whether a team is strongly expected to win (SEW), weakly expected to win (WEW), weakly expected to lose (WEL) or strongly expected to lose (SEL). Depending on which underlying probability measure is used, we label the above variables by [a] (when ProbWin is used) and by [b] 
Table X Predictability of betting odds: regression results
This table presents the OLS regression results explaining the cumulative abnormal returns (CARs) subsequent to the soccer games. The dependent variables are CAR(1,2). We define 4 dummy variables which indicate whether a team is strongly expected to win (SEW), weakly expected to win (WEW), weakly expected to lose (WEL) or strongly expected to lose (SEL). Depending on which underlying probability measure is used, we label the above variables by [a] (when ProbWin is used) and by [b] (when ProbDiff. is used). PostMarch is equal to one if a game is played in April, May, or June, and zero otherwise; AIM is equal to one if the club is listed on the AIM and zero otherwise; Home is equal to one if the game is a home game and zero in case of an away game; Cup is equal to one if the game is a national cup game and zero otherwise. 
